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other side of that diameter. If the number of sides of the polygon is uneven 
there will be no such symmetry. 

Let MN be a diameter, ABCDEFG be a regular polygon of n sides, n be- 
ing an odd number, and the center. Draw all the radii to the vertices, then 

Z ACB= Z BOC= z COD= =27r/»=/3. Denote Z AOMby a, Z GOM by 

a'. It will be perceived at once that on one side of the diameter MN there are 
i(n— 3) triangles, and on the other l(n— -1) triangles, not cut by the diameter. 

Employing the well-known formula of the difference of two cosines, we 
have 

cos(o— J/5) — cos(« — i/3)=2sinasin/3, 

cos(a+i/J)— cos(a+4/?)=28in(a-|-/S)8ini/$, 

cos(a+|;J) — eos(a+4/3)=2sin(<i+2/3)sini/3 



cos[a+J(2m— 1)/5] — cos[a + J(2m+l)^]=t28in(a-fm^)sini/9. 

Adding, 

sin(a + 4m/J)sinJ(TO+l)/? . . . , . os> , , . 

^-j-j— ^ — — -=sina-|-8in(a-|-/3) + 8in(a + 2/3)-|- +sin(a-(-m/3). 

sin ?/> 

Putting the radius of the circle=l, this last formula gives us the Bum of 
the perpendiculars drawn from the vertices upon MN on either side of the latter. 
Putting m—-i(n— 3)/3, this sum 

cos(a, — $/?)cosij3 



sin |/3 
Putting «t=i(n— 1) we get 

cos (a,— J/3) cos 1/3 



sini/3 

but a,=/3— a, therefore the latter expression is 

eo8(|/3— a)cosi/3 
sini/3 

Consequently we have equality for the two sums of the perpendiculars, 
which proves the theorem. 

Also solved by G. B. M. ZERR. 

123. Proposed by ALOIS F. KOVARIK, Instructor in Mathematics and Science, Decorah Inatitute.Decorah, 
Iowa. 

A etant le point d' intersection. des m6dianes d' un triangle ABC, dSmon- 
trerque AB* + BC* +C A* =3(G A* K?B 8 +(?£*). [Ex. 84, GeomStrie. No. 2, 
V e Anne V Education Mathimatique.] 
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I. Solution by M. A. GRUBEB, A. If.. War Department, Washington, D. C; CHARLES C. CROSS, Whaley- 
ville, Va.; and H. C. WHITAKEK, Ph. D., Professor of Mathematics, Manual Training School, Philadelphia, Pa. 

Take BC=a, AC=b, and AB=c, and put the medians equal, respective- 
ly, m a , w»y, and m c . Then 

Wa=Jl/[2(6 2 +C 8 )-«'], 

TOj =J l /[2(a !! +cS)-&s], 
m e =i l /[2^a s +b^)-e s ]. 

But the medians of a triangle intersect at a common point two-thirds of 
the distance from the vertex to the middle of the opposite side. Whence 

GU 8 =(!ro a )*=!&s+!c*-ia*, 

.-. GAt+GB' + GCt^iat+bt+c*), and 3(GA*+GB*+GC*)=a*+b 2 
+c*=BC ss +AC*+AB*. 

II. Solution by J. W. YOUNG. Fellow and Assistant. Ohio State University, Columbus, 0.; P. S. BERG, B. 
So., Principal of Schools, Larimore, N. D.; and J. SCHEFFEE, A. M., Hagerstown, Md. 

Let ABC be the triangle, AM, BN, and CL the medians, and G the inter- 
section of the medians. Then by a well-known theorem, 

AC* + CB i =2CL* + 2.AL*=2CL>+lAB*. 
Similarly, 

CB* +BA * =2BN* + iA B* , 

BA s + A C* =2A M* + i CB* . 

Adding and dividing by 2, we have 

AC* + CB* +BA*=CL* +BN* +A M* + HAB* +AC 1 + CB>), 
or ACt+CB'+BAt+^CLt+BW+AM*), 

(since G divides medians in the ratio 2:1) 

=i($CG*+iBG s +UG 2 )=Z(CG*+BG>+AG*. 

The same propositions can very easily be proven analytically. 

Solved in a similar manner 6y COOPER D. SCBMITT, G. B. M. ZERB, WALTEB B. DBANE, and 
CBAS. C. CBOSS. 

124. Proposed by B. P. FINKEL. A. M., M. Sc, Professor of Mathematics and Physics in Drury College, 
Springfield, Mo. 

Every conic that passes through all the foci of a conic is a rectangular hyperbola. 
[From Charlotte A. Scott's Modern Analytical Geometry.] 



